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grade. The electrophoresis chambers were those of Messrs. Evans Electroselenium Ltd. ("EEl," Essex, England), the source of power being an EEl power pack (0-400 V).
The buffer used, pH 8.6, contained 10.30 Gm. sodium barbitone, 1.84 Gm. diethylbarbituric acid and 384 mg. of calcium lactate, all dissolved in. 1 L. of distilled water (13) . The methods of staining and electrophoresis have been previously described (14) . Scanning was by means of a reflectance photodensitometer (Joyce Loebi Ltd., Newcastle-on-Tyne, England), equipped with a slit-plate which afforded choice of aperture of scan. The size of the slit used was 2.4 x 3 mm. (first dimension horizontal), which, with an interval of carriage movement of 2.4 mm., permitted complete optical coverage of the stained protein preparations.
METHODS

TESTING OF FIVE METHODS FOR SEPARATION OF ALBUMIN IN SERUM
In a single specimen of serum (total protein = 7.08 Gm./100 ml. of serum, by Kjeldahl estimation), preparations affording total precipitation of globulins were made: (1) according to the method (1) of Howe (21.5% Na2SO4), (2) according to the method (7) of Majoor (26.0% Na2SO4), (3) according to the method (8) of Milne (26.8% Na2SO4), (4) using a 27.0% sodium sulfate solution, and (5) using a 27.2% sodium sulfate solution.
In the last two instances, 0.5 ml. of serum was placed in a glassstoppered tube, 9.5 ml. of the appropriate sodium sulfate solution was added, and the contents of the tube mixed by gentle inversion. The tube and contents were then placed in a 37#{176} water bath for 90 minutes; an occasional gentle inversion of all tubes was made at irregular intervals.
Filtration was performed at 370 through two thicknesses of Whatman No. 1 filter paper, the whole of the filtrate being collected. Each ifitrate was then introduced into a length of Nylon tubing, the ends of the tubing being secured at opposite sides of a rubber stopper inserted into a bottle of approximately 500-mi. capacity. The stopper was provided with an exit tube, which was connected with a filter pump in such a way that a reduced pressure could be induced inside of the bottle. By this means the volume of the filtrate could be concentrated.
When the volume of each filtrate had 'I, Arrows denote points of origin.
been reduced to one fifth of the original bulk, the concentration was discontinued.
Each concentrate in 0.020-mi. amounts was then subjected to electrophoresis on paper, at 400 V for 2#{189} hours; the proteins were visualized with the use of azocarmine B stain, and scan diagrams were prepared in the usual way. These traces are shown in Figs. 1-5; a similar trace of pure albumin prepared by continuous electrophoresis, with the use of a Durrum type apparatus (15) , is shown in Fig. 6 , for comparative purposes.
THE PROPOSED METHOD FOR THE ESTIMATION OF ALBUMIN IN SERUM OR PLASMA
The precipitation. of the globulin fractions is made as indicated above. A 2.0-ml. amount of the filtrate (equivalent to 0.1 ml. of original sample) is then assayed for protein nitrogen by a Kjeldahl technic. Digestion is for 45 minutes in the presence of 100 mg. of selenium powder, 10 mg. of anhydrous copper sulfate, and 0.5 Gm. of potassium persulfate.
The contents of the digestion flasks are then washed into distillation flasks with several small portions of ammonia-free distilled water. Ten ml. of 40% w/v sodium hydroxide solution is now added to each flask, which is then connected to a steam supply in. the usual way. Ammonia is collected into 0.O1N sulfuric acid, and back titrations are performed with the use of 0.O1N sodium hydroxide, with methyl red as indicator.
Calculations of protein content are made with the use of the nitrogen conversion factor 6.25. Allowance for NPN is made in the usual way from simultaneous assays on protein-free filtrates.
RESULTS
EXAMINATION OF THE ULTRAFILTRATES OF THE PROTEIN PRECIPITATION METHODS
If allowance is made for albumin trailing (16) in the scan diagrams illustrated in. Figs. 1-5 , the percentage composition of filtrates (Table 1) shows that the 27.2% sodium sulfate method proposed yields an albumin of at least 99 per cent purity.
COMPARISON OF SALT FRACTIONATION AND PROTEIN PAPER ELECTROPHORESIS
Twenty-five comparisons are shown in Table 2 and exhibited as a scatter diagram in Fig. 7 . The method of protein paper electrophoresis was performed according to previously described conditions (14) . Briefly, these comprise: It will be seen from the scatter diagram that the degree of correlation between the two methods is good.
DISCUSSION
The electrophoresis of the ultrafiltrates of the precipitation methods using sodium sulfate solutions of less than 27.2% per cent shows that the "albumin"
consists of a mixture of albumin and alpha globulins.
The Howe precipitation technic has long been known to yield impure specimens of albumin (17, 18) . As the strength of sodium sulfate solution is increased, this contamination decreases. In other communications (15, 19) , it has been shown that the rule devised for assessment of albumin trail, by consideration of the dimensions of the scan curve, gives values for albumin which are at least serniquantitative.
The previous observation that from 9-14 per cent of albumin trails during protein paper electrophoresis (with the use of Whatman No. 1 ifiter paper, for the buffer and voltage specified) is in accord with the findings of Verleur (20) , who, by a different method, considered that 10-15 per cent of albumin was present in the trail.
The amount of albumin which appears in the trail has been shown to depend principally on the number of electrophoretic separations being performed at any one time, the trail increasing with increase in the number of strips in the process (19 
